WISP1 overexpression promotes proliferation and migration of human vascular smooth muscle cells via AKT signaling pathway.
Proliferation and migration of vascular smooth muscle cells (VSMCs) play crucial roles in the development of vascular restenosis. Our previous study showed that CCN4, namely Wnt1 inducible signaling pathway protein 1 (WISP1), significantly promotes proliferation and migration of rat VSMCs, but its mechanism remains unclear. This study aims to investigate whether and how WISP1 stimulates proliferation and migration of human VSMCs. Western blot analysis showed that FBS treatment increased WISP1 protein levels in human VSMCs in a dose-dependent manner. Overexpression of WISP1 using adenovirus encoding WISP1 (AD-WISP1) significantly increased proliferation rate of human VSMCs by 2.98-fold compared with empty virus (EV)-transfected cells, shown by EdU incorporation assay. Additionally, Scratch-induced wound healing assay revealed that adenovirus-mediated overexpression of WISP1 significantly increased cell migration compared with EV-transfected cells from 6h (4.56±1.14% vs. 11.23±2.25%, P<0.05) to 48h (25.25±5.51% vs. 97.54±13.12%, P<0.01) after injury. Transwell Migration Assay confirmed that WISP1 overexpression significantly promoted human VSMC migration by 2.25-fold compared with EV. Furthermore, WISP1 overexpression stimulated Akt signaling activation in human VSMCs. Blockage of Akt signaling by Akt inhibitor AZD5363 or PI3K inhibitor LY294002, led to an inhibitory effect of WISP1-induced proliferation and migration in human VSMCs. Moreover, we found that WISP1 overexpression stimulated GSK3α/β phosphorylation, and increased expression of cyclin D1 and MMP9 in human VSMCs, and this effect was abolished by AZD5363. Collectively, we demonstrated that Akt signaling pathway mediates WISP1-induced migration and proliferation of human VSMCs, suggesting that WISP1 may act as a novel potential therapeutic target for vascular restenosis.